The imprinting of intestinal microbiota is determined by several heterogeneous pre-and perinatal factors, including but not limited to the composition of the maternal microbiome [1] , maternal nutrition and lactation [2] , mode of birth [3] , use of antibiotics [4] and length of gestation [5] . In turn microbiological microbiota will imprint the development of immunological asset of the host and have medium and long term consequences on health. Alterations in early gut microbiota are closely related to a risk for developing short-term diseases and chronic illnesses later in life.
Recent studies have emphasized the importance of the pregnancy period to the development of the neonatal microbiome. First, host-microbial interactions can impact host metabolism in pregnancy. Maternal gut microbiota changes dramatically from the first to the third trimester of pregnancy, with an overall increase in Proteobacteria and Actinobacteria, and reduced richness [6] . When transferred to germ-free mice, third trimester microbiota induced greater adiposity and insulin insensitivity compared to first trimester [6] . Second, it was generally considered that the intrauterine environment and newborn were sterile until delivery. Emerging evidence indicate that transmission of microbiota from mother to offspring may occur before delivery. Bacteria have been found in meconium [7] , amniotic fluid [8] , and placenta [9] . At birth, once the neonate is exposed to several new microbes, the gut undergoes a rapid microbial colonization. The gut microbiota composition of early infants has low diversity and it is dynamic [10] . The earliest colonizers are predominantly facultative anaerobes (Escherichia coli, Enterococcus), which, as oxygen is consumed, give way to strict anaerobes, including Bifidobacterium, Lactobacillus, Bacteroides, Clostridium, and less often, Ruminococcus [11] . Third, the mode of birth determines the microbial population that infants are exposed to during delivery [12] . Vaginal delivery exposes infants to microbes that are colonizing the mother's birth canal. In contrast, environmental factors (e.g., delivery and surgical equipment, air, other infants and healthcare workers) appear to have a greater effect on the microbiome of infants born by caesarian-section [13] . Caesarean-born infants are at risk for being colonized by aberrant microbiota and may even be a reservoir of toxigenic Clostridium perfringens [14] .
The balance between the microbiota, immune response, and tolerance mechanisms is essential for newborn gut health. Disruption of the normal neonatal intestinal bacterial flora is an established risk for neonatal necrotizing enterocolitis (NEC) in preterm infants. Patients with NEC present low gut microbial diversity, increased Proteobacteria, and decreased Firmicutes numbers [15] . Breastfeeding is associated with a reduced risk of NEC. Human milk oligosaccharides seem to have a double protective effect: to generate a protective microbiota and to reduce the incidence of NEC on its own [16] . Several trials have investigated the use of probiotics to prevent NEC with a variety of probiotic preparations. A recent metaanalysis has shown that preterm infants benefit from probiotics to prevent severe NEC and death [17] . However, a species-specific treatment recommendation could not be made because of the heterogeneity of organisms and dosing regimens studied. On the other hand, some negative studies have been published. A rigorous randomized controlled trial in UK showed no effect of a putative effective Bifidobacterium breve strain on mortality or NEC in a large group of preterm infants [18] . Another very recent study reported no effect on the risk of NEC of routine LGG supplementation [19] . However, this was a retrospective observational cohort study. In order to determine the most effective strain which is more relevant to the clinician, a network meta-analysis (NMA) approach has been recently applied [20] . This NMA showed efficacy in reducing mortality and morbidity in a minority of the studied strains or combinations. This may be due to an inadequate number, or size, of randomized controlled trial, or due to a true lack of effect for certain species. It was not possible to determine optimal probiotic dosages, time of initiation, and duration of treatment course [20] . However, this strain-specific NMA approach will give a much more meaningful answer than meta-analyses in which all probiotic strains are analysed as one group.
Finally, most studies agree on recognizing dysbiosis as a risk factor associated with many pediatric diseases [21] . Lower microbial diversity in early infancy seems to lead the way for the development of allergic manifestations as asthma [22, 23] . Modifications of intestinal microbiota seems to be linked to a high risk to develop respiratory infection. In this context, it has been reported that the early administration of galacto-oligosaccharide/polydextrose formula has a protective effect against infections and atopy in at risk infants [24] . Early-life changes in gut microbiota composition can alter susceptibility to developing obesity later in life [25] . In addition, changes in gut microbiota composition may influence the development of autoimmune disorders in children, including type 1 diabetes and inflammatory bowel disease [26, 27] . Early life is a crucial period for health and represent a stage in which interventions for disease prevention should be applied. Changes in newborn microbiota composition induced by physiological events (maternal diet, vaginal delivery, breast milk) or medical interventions (prebiotics or probiotics administration) may beneficially affect future child's health. Preventive and therapeutic strategies should be looked for to prevent short and longterm diseases due to disruption of the early gut microbiome. In this context, the purpose of this special issue is to provide updated information on the impact of caesariansection on gut microbiota composition in healthy infants, on its effect on immune system and on the consequences for future health, and to contribute to a better knowledge of possible interventions to counteract neonatal disbiosis and exploit intestinal microbiota for clinical purposes. A solid, honest and effective scientific approach will produce effective or less effective but reliable results, keeping in mind the important consequences of translating science to practice on survival rates of preterms and on future health of all neonates. Based on science the subsequent challenge will be the application of indications provided by authoritative guidelines [28] .
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